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(57) ABSTRACT 

Interactive visualization of multiple software functionality 
content items is provided. A variety of content items may be 
associated with each other according to one or more associa 
tion attributes. A visualization presentation of one or more of 
the content items may be displayed in a visualization inter 
face. Organization of content items may be made in associa 
tion with a visualization ordering based on one or more logi 
cal attributes. An ordered navigation interface component 
may be provided to allow navigation of the displayed content 
items in a moving visualization Such that a focused on content 
item may be displayed in a main or primary display position. 
Users may interact with each content item displayed in the 
visualization interface to include providing edits, comments, 
feedback, and the like. 
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INTERACTIVE VISUALIZATION OF 
MULTIPLE SOFTWARE FUNCTIONALTY 

CONTENT ITEMS 

BACKGROUND 

0001. With the assistance of computers, computer systems 
and a variety of software applications, workers, students and 
leisure computer users are able to generate a variety of con 
tent items, including word processing documents, spread 
sheet documents, slide presentations, charts, maps, data 
tables, photographs, images, and the like. In a typical setting, 
users may have access to and may interact with a large num 
ber of content items. For example, users may interact with a 
large number of content items as part of collaborative work 
environment where tens or hundreds of content items are 
generated and stored. While an outline or diagram may be 
prepared to help users organize such content items and/or to 
understand relationships between/among Such content items, 
users are seldom, if ever, able to appreciate the content asso 
ciated with the variety of content items or to appreciate or 
understand how the content items may relate to each other. 
0002. It is with respect to these and other considerations 
that the present invention has been made. 

SUMMARY 

0003 Embodiments of the present invention solve the 
above and other problems by providing an interactive visual 
ization of multiple software functionality content items. 
According to embodiments, a variety of content items are 
associated with each other according to one or more associa 
tion attributes. Such association attributes may include asso 
ciation of content items relative to a collaborative work space, 
association of such content items based on time of generation, 
author, department or organizational designation, metadata 
applied to Such content items, and the like. A presentation of 
one or more of the content items may be displayed in a 
visualization interface. 
0004 An ordered navigation interface component may be 
provided to allow navigation of the displayed content items in 
a moving visualization Such that a focused on content item 
may be displayed in a main or primary display position. As 
the ordered navigation interface component is navigated in 
either direction, content items move into the main or primary 
display position as their respective position in the ordered 
navigation interface component is approached and ultimately 
reached. Thus, a user may receive a visualization of each of 
the content items associated with a given work space or other 
storage location, and the visualization may be presented on a 
content item by content item basis in a logical order in asso 
ciation with the ordered navigation interface component. 
0005 Organization of content items in association with 
the ordered navigation interface component may be based on 
one or more logical attributes. For example, content items 
may be arranged relative to the ordered navigation interface 
component based on time of content item creation, time of 
content item revision, alphabetical order based on author 
identification, order based on a designated importance 
parameter, last item viewed, first item viewed, and the like. In 
addition, content items may be arranged in an order specified 
by a user. 
0006. According to other embodiments, users may inter 
act with each content item displayed in the visualization 
interface to include providing edits, comments, feedback, and 
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the like. As such changes occur in a given content item, or as 
new content items are added, or as existing content items are 
deleted, relevance indicators may be displayed in association 
with the ordered navigation interface component to notify 
users that something has changed with respect to a given 
content item and to allow users to navigate to the changed 
content item using the ordered navigation interface compo 
nent. 

0007. The details of one or more embodiments are set 
forth in the accompanying drawings and description below. 
Other features and advantages will be apparent from a reading 
of the following detailed description and a review of the 
associated drawings. It is to be understood that the following 
detailed description is explanatory only and is not restrictive 
of the invention as claimed. 

0008. This summary is provided to introduce a selection of 
concepts in a simplified form that are further described below 
in the detailed description. This summary is not intended to 
identify key features or essential features of the claimed sub 
ject matter, nor is it intended as an aid in determining the 
Scope of the claimed Subject matter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 is a simplified block diagram illustrating a 
variety of computer-generated content items and associated 
information displayed on a computer-enabled display Sur 
face. 

0010 FIG. 2 is a simplified block diagram illustrating a 
visualization of a variety of content items and an association 
of the visualization of content items with an ordered naviga 
tion interface component. 
0011 FIG. 3 is a simplified block diagram illustrating a 
collection of content items in an interactive visualization 
interface. 

0012 FIG. 4 is a simplified block diagram illustrating a 
single content item in association with an ordered navigation 
interface component and showing interaction with the single 
content item. 

0013 FIG. 5 is a simplified block diagram illustrating a 
single content item in association with an ordered navigation 
interface component and showing interaction with the single 
content item. 

0014 FIG. 6 is a simplified block diagram illustrating a 
single content item in association with an ordered navigation 
interface component and showing interaction with the single 
content item. 

0015 FIG. 7 is a simplified block diagram illustrating a 
content item visualization path and associated information. 
0016 FIG. 8 is a flowchart illustrating a method for pro 
viding and for allowing interaction with a visualization of one 
or more computer-generated content items. 
0017 FIG. 9 is a simplified block diagram of a computing 
device with which embodiments of the present invention may 
be practiced. 
(0018 FIGS. 10A and 10B are simplified block diagrams 
ofa mobile computing device with which embodiments of the 
present invention may be practiced. 
0019 FIG. 11 is a simplified block diagram of a distrib 
uted computing system in which embodiments of the present 
invention may be practiced. 
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DETAILED DESCRIPTION 

0020. As briefly described above, embodiments of the 
present invention are directed to interactive visualization of 
multiple software functionality content items. One or more 
content items, for example, word processing documents, 
spreadsheet documents, slide presentation application docu 
ments, charts, maps, data tables, photographs, images, and 
the like, may be assembled together according to a prescribed 
reason for assembly. For example, the one or more content 
items may be associated with each other because of the data in 
the content items. That is, if two content items contain data 
about the same topic or issue, the two content items may be 
associated with each other, as described herein. For another 
example, the one or more content items may be associated 
with each other owing to their generation and storage with 
respect to a collaborative work environment, the one or more 
content items may be associated with each other owing to 
their storage in a given storage location, and/or the one or 
more content items may be associated with each other owing 
to their relationship to one or more prescribed authors, edi 
tors, reviewers, or the like. In addition, the one or more 
content items may be associated with each other owing to a 
variety of association attributes, for example, time of cre 
ation, time of revision, time of interaction with by one or more 
specified users, geographical location, department or work 
space association, and the like. That is, one or more content 
items may be assembled together for visualization as 
described herein according to any attribute that may be 
applied to or associated with each content item as desired by 
users of the content items. For example, a collection of con 
tent items may include all maps generated by a maps depart 
ment covering a specified geographical area, for example, the 
northwest portion of the United States, or the collection may 
be comprised of all word processing documents generated by 
a particular department during a particular time range. 
0021. Each content item comprising a collection of one or 
more content items may be displayed in a visualization inter 
face and in association with an ordered navigation interface. 
At any given time, one of the one or more content items may 
be displayed in a main or primary display position. As a user 
navigates the associated ordered navigation interface compo 
nent in a forward or backward direction, the display of one or 
more content items in the visualization interface may move 
with the navigation of the ordered navigation interface, and as 
a particular content item is focused on or interacted with via 
user interaction with the ordered navigation interface compo 
nent, that content item may be displayed in the main or 
primary display position. 
0022. If desired, any content item displayed in the visual 
ization interface may be interacted with whereby a user may 
edit, revise, comment on, provide feedback on, and the like 
with respect to any content item displayed in the visualization 
interface. As interactions occur with respect to a given content 
item displayed in the visualization interface, a relevance indi 
cator may be displayed in association with the ordered navi 
gation interface component to notify users that something has 
occurred with respect to a content item and to allow users to 
navigate to that content item via the ordered navigation inter 
face component to allow users to review the content item in 
association with the interaction that has been received for that 
content item. 
0023 The following detailed description refers to the 
accompanying drawings. Wherever possible, the same refer 
ence numbers are used in the drawing and the following 
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description to refer to the same or similar elements. While 
embodiments of the invention may be described, modifica 
tions, adaptations, and other implementations are possible. 
For example, Substitutions, additions, or modifications may 
be made to the elements illustrated in the drawings, and the 
methods described herein may be modified by substituting, 
reordering, or adding stages to the disclosed methods. 
Accordingly, the following detailed description does not limit 
the invention, but instead, the proper scope of the invention is 
defined by the appended claims. As should be appreciated, 
user interface components, visualizations of data, and other 
visualizations of functionalities described herein (as illus 
trated in FIGS. 1-7) are for purposes of example only and are 
not limiting of the vast number of visualizations, user inter 
face layouts, data organizations, and the like that may be 
utilized in accordance with embodiments of the present 
invention. 

0024 FIG. 1 is a simplified block diagram illustrating a 
computer-generated display on which are displayed various 
content items assembled together by one or more users. 
According to embodiments, the computing device 100 may 
be in the form of a variety of acceptable computing devices, 
for example, a general purpose computing device, personal 
computer, a laptop computer, a tablet computer, a slate-type 
computer, a mobile computer, a hand-held telephonic com 
puter (e.g., mobile telephone or Smart phone), a wall-type 
computing device and or display, and the like. 
0025. According to embodiments, the functionalities 
described herein may be provided by a content visualization 
application 910, illustrated below with respect to FIGS. 9-11. 
The content visualization application 910 is operative to 
assemble a variety of content items in a visualization interface 
to allow navigation of the content items and to allow interac 
tion with one or more of the content items, as described 
herein. The content visualization application 910 may be 
operative to provide all the functionalities described hereinas 
a standalone application operative to receive content items 
from a variety of local or remote content sources, or the 
application 102 may be operative to call other software appli 
cations for receiving content functionality from one or more 
other Software applications. For example, for displaying and 
allowing interaction with a word processing type document, 
the content visualization application 910 may be operative to 
provide required word processing application functionality, 
or the content visualization application 910 may be operative 
to call on a separate word processing application for obtaining 
the required functionality. 
0026. The content items illustrated in FIG. 1 and in FIGS. 
2-7, described below, may be entered, edited, or otherwise 
interacted with according to a variety of input means. Suitable 
input means include, but are not limited to, keyboard/mouse 
entry/interaction, touch screen interaction, for example, 
where a user writes, draws, or otherwise interacts with soft 
ware application functionality through touching the display 
screen of the computing device 100, electronic pen/stylus 
interaction, Voice command, wherein for example, a user 
issues commands to Software application functionality or 
issues Voice-based content entry, gesture commands, and the 
like. According to an embodiment, for purposes of receiving 
voice-based and gesture-based input, the device 100 may be 
coupled a microphone operative to capture Voice commands, 
and the device 100 may be coupled a camera operative to 
record and capture motions and/or gestures made by a user. 
Such a camera may be operative to provide motion detection 
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capable of detecting movement from users for interpreting the 
movements as commands for causing changes in application 
functionality. For example, a camera may comprise a 
Microsoft(R) Kinect(R) motion capture device comprising a 
plurality of cameras and a plurality of microphones for cap 
turing both motion and Voice or other audio information. 
0027. The content items 105,110, 115 and 120, illustrated 
on the display screen of the computing device 100 are illus 
trative of a variety of electronic computer-generated or com 
puter-enabled content items, for example, text-based word 
processing documents, spreadsheet documents, slide presen 
tation slides, Internet-based web pages, electronic maps, 
charts, images and the like, enabled according to a variety of 
Suitable software applications, for example, word processing 
applications, spreadsheet applications, slide presentation 
applications, Internet-based web browsing applications, 
mapping applications, charting applications, and the like. 
0028. As described above, according to embodiments, the 
content items illustrated in FIG. 1 may be illustrative of a 
collection of content items associated with a given work 
space, for example, a collaborative working environment, or 
otherwise associated with each other via a common storage 
medium, or the like. The content items illustrated in FIG. 1 
may also be associated with each other owing to being linked 
to each other through a distributed computing environment. 
For example, each of the content items may have been gen 
erated by a given user, and the content items may be linked to 
each other based on some attribute. For example, each of the 
content items may have been obtained during a search func 
tion conducted by a given user across a variety of Internet 
based web sites for information associated with a project with 
which the user is engaged. The collection of content items 
illustrated in FIG.1 may be part of an “insights’ information 
visualization with which a user may assemble one or more 
content items and associated “insights' information, includ 
ing descriptive information, comments, feedback, and the 
like. Such “insights’ information may include information 
stored for or otherwise associated with the generation of one 
or more data visualizations, as illustrated below with refer 
ence to FIGS. 2-7. For example, the “insights’ information 
may include or represent all information contained in a data 
base, server location, spreadsheet, file, or any other collection 
of one or more content items that may be assembled for 
generating a data visualization as described herein. 
0029. As illustrated in FIG. 1, an example bar graph style 
chart 105 is illustrated. Underneath the chart 105, interaction 
information 125 is provided showing that the chart 105 was 
interacted with according to a prescribed time, for example, 
“two weeks ago.” A comments indicator 130 is also provided 
showing that one or more comments have been provided in 
association with the displayed chart 105. A text summary 140 
providing summary information about the chart 105 is pro 
vided, and a pair of comments 145, 150 is displayed beneath 
the chart 105 to allow users to review comments that have 
been made in association with or in application to the dis 
played chart 105. 
0030. Other displayed content items include a graph 110, 
a map 115, and a document 120. As illustrated in FIG. 1, a 
variety of information is provided in association with the 
content items 110, 115, 120. For example, an alert icon 135 is 
illustrated beneath the map 115 for alerting users that a 
change of some type may have occurred to the map 115 or to 
information associated with the map 115. The alert icon 135 
may alert users to review the map 115 to learn the nature of 
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changes that may have occurred. A feedback icon 160 is 
provided in association with the document 120 to indicate that 
feedback has been provided in association with the document 
120 to indicate that one or more reviewing users approves, 
disapproves, is satisfied with, or is not satisfied with the 
document 120 or some portion or component of the document 
120. 

0031 Referring now to FIG. 2, content items 105, 110, 
115, 120, 165 are illustrated as a content visualization in an 
interactive visualization interface 200. Each of the displayed 
documents is displayed according to a logical order pre 
scribed by one or more users of the documents. For example, 
each of the displayed content items may be displayed from 
left to right in order of time of creation, time of last revision, 
time of addition to the collection of documents, or according 
to a variety of other logical ordering attributes. For example, 
the content items may be ordered in alphabetical order asso 
ciated with the author or authors of each of the content items. 
The content items may be ordered according to a categoriza 
tion, for example, news items first, charts second, maps third, 
word processing type documents fourth, spreadsheet docu 
ments fifth, slide presentation application slides sixth, and so 
on. Indeed, as should be appreciated, a vast number of differ 
ent orderings of the content items may be prescribed by one or 
more users to fit their individual or group needs. 
0032 Referring still to FIG.2, an ordered navigation inter 
face component 205 is provided in the visualization interface 
200 for showing a timeline relationship between the content 
items provided in the visualization interface 200 and for 
allowing navigation of the content items provided in the visu 
alization interface 200. According to one embodiment, as 
displayed content items move in either direction, a display of 
each content item may be changed to indicate its current 
focus. For example, a content item displayed in a main or 
primary display position, Such as the map 115, may be dis 
played in a larger display size than other content items. Simi 
larly, as displayed content items move to the far right or far 
left of the visualization interface 200, for example, the con 
tent items 105, 165, those displayed content items may be 
gradually reduced in size or presentation until they are no 
longer visible to indicate that those content items have moved 
outside the present area of review scope being reviewed by the 
user. As a given content item 105, 165 moves far enough 
outside of view, it may become grayed out to indicate that it is 
gradually disappearing from view, and after additional move 
ment along the ordered navigation interface component, a 
display of the document may be removed altogether. As men 
tioned above, illustrated user interface components, visual 
izations of data, and other visualizations of functionalities 
described herein are for purposes of example only and are not 
limiting of other manners in which Such components, visual 
izations and data may be presented. For example, the ordered 
navigation interface component 205 may be disposed verti 
cally instead of horizontally, or along the upper edge of the 
page instead of the lower edge, and the like. 
0033 According to one embodiment, a slider bar 225 is 
provided with which a user may navigate along the ordered 
navigation interface 205 in a right/left or forward/backward 
direction. Interaction with the slider bar 225 may be accord 
ing to a variety of input means, for example, cursor/mouse 
interaction, touch interaction, gesture interaction, Voice com 
mand, and the like. As the slider bar 225 is moved in any 
direction, the display of content items presented in the visu 
alization interface 200 moves with movement of the slider bar 
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225. In addition, navigation may occur without use of the 
slider bar 225. For example, movement of a finger or stylus 
across the ordered navigation interface component may cause 
movement of the content items. Alternatively, gesture com 
mands or voice commands may be used to move the content 
items in either direction. 

0034 Referring to FIG. 2, at the present location of the 
slider bar 225, the content item 115, for example, a map, is 
associated with the position on the ordered navigation inter 
face of the slider bar 225, and is displayed in a main or 
primary display position. That is, when the slider bar 225 is 
positioned in the center of the ordered navigation interface 
component 205, the corresponding content item at that posi 
tion on the visualization ordering may be displayed in the 
center of the visualization interface 200. If the slider bar 225 
is moved to the right, then the displayed content item 115 will 
move to the right and slightly out of view behind the next 
content item 110 that will move into the main or primary 
display position at which the content 115 is presently illus 
trated in FIG. 2. Conversely, if the slider bar 225 is moved to 
the left, the presently displayed content item 115 may move to 
the left and slightly out of view, and the document content 
item 120 will move into the main or primary display position 
at which the map content item 115 is presently illustrated in 
FIG 2. 

0035. Thus, each content item associated with the present 
display of content items, for example, all content items 
obtained from a collaborative work space storage location, 
may be navigated across the display of the visualization inter 
face by navigating the ordered navigation interface compo 
nent such that a content item associated with a present navi 
gation point on the ordered navigation interface component is 
displayed in a main or primary display location, for example, 
in the center of the visualization interface 200. As should be 
appreciated, another location in the visualization interface 
component may be designated as a main or primary display 
location. For example, the main or primary display location 
may be located on a right side of the visualization interface 
200, on a left side of the visualization interface component, or 
the like. 

0036 Referring still to the ordered navigation interface 
component 205, in addition to movement of the slider bar 225 
or other movement across the ordered navigation interface 
component, as described above, navigation of the ordered 
navigation interface component may be performed by select 
ing the ordered navigation interface component at a desired 
location along the visualization ordering. For example, a user 
may click on, touch, or otherwise interact with a particular 
location on the ordered navigation interface component 205 
to cause navigation to that point on the visualization ordering 
and to cause display of an associated content item in the main 
or primary display location in the same manner as would 
occur if the user moves the aforementioned slider bar to that 
location on the ordered navigation interface component. 
0037. As illustrated in the ordered navigation interface 
component 205, a number of increment notations 210 may be 
displayed for providing a scaling associated with the ordered 
navigation interface component. For example, the space 
between increment notations 210 may be associated with one 
week of time, one month of time, one year of time, or the like. 
Alternatively, the spacing between increment notations 210 
may be associated with other attributes, for example, incre 
ments along an alphabetical scale from A to Z. As should be 
appreciated, almost any scaling may be used for the incre 
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ment notations 210 that allows for navigating along the visu 
alization ordering in a manner that is desirable to the user. For 
example, the scaling associated with the visualization order 
ing may simply be based on the number of content items, 
(e.g., 1-100, 101-201, etc.) 
0038 Referring still to the ordered navigation interface 
component 205, a variety of relevance indicators may be 
provided in association with the ordered navigation interface 
component to alert users that a change or other interaction has 
occurred with respect to a content item available through the 
visualization interface 200 and associated with the ordered 
navigation interface component at Some prescribed position. 
For example, a comments indicator 215 is illustrated showing 
that one or more comments have been provided in a content 
item associated with a particular position on the ordered 
navigation interface component. If a user navigates to the 
position along the ordered navigation interface component 
associated with the comments indicator 215, the content item, 
for example, content item 110, may be moved to the main or 
primary display position, for example, the location of the 
presently displayed content item 115, to allow the user to 
review the one or more comments that have been applied to 
the associated content item 110. 

0039. Likewise, navigation to the position on the ordered 
navigation interface component associated with the com 
ments indicator 235 may allow the user to display a content 
item associated with the comments indicator 235 to review 
the one or more comments associated with that content item. 
Alternatively, a comment or alert may be viewed without 
navigating to the associated position on the ordered naviga 
tion interface component. For example, focusing a mouse or 
other input means (e.g., finger for a touch display) over the 
comment or alert indicator may show the comment or alert 
right away associated with the visualization ordering. 
0040. An alert indicator 220, 230 is provided to alerta user 
that something has occurred with respect to a content item 
associated with that position along the visualization ordering 
associated with the ordered navigation interface component 
205. For example, if another user associated with a collabo 
rative work space has made a change of some kind to a given 
document, when the change to the given document is stored, 
an alert indicator 220, 235 may be displayed at a position 
along the ordered navigation interface component associated 
with the document to which a change of Some type has 
occurred. Navigation to that position on the interface compo 
nent by the user causes a display of the associated content 
item in the main or primary display position to allow the user 
to learn the nature of the change that has occurred to the 
associated content item. 

0041. The other indicator 240 is illustrative of a variety of 
other relevance indicators that may be associated with the 
ordered navigation interface component 205 for alerting one 
or more users of an event associated with a content item 
positioned at that location on the ordered navigation interface 
component 205. For example, the other indicator 240 could 
include a variety of icons associated with a variety of events, 
for example, a calendar icon to illustrate a calendar or time 
based event, a notes icon to indicate application of one or 
more notes to a given content item, a document icon to indi 
cate the association of a document with a content item, an 
avatar to indicate the association of one or more users with a 
content item, and the like. That is, an almost limitless number 
of indicators may be utilized and may be displayed along the 
ordered navigation interface component 205 to indicate a 
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change or other event associated with a content item that may 
be displayed in the visualization interface 200. 
0042. Referring now to FIG.3, as described above, content 
items presented in the visualization interface 200 may be 
those content items collected or assembled according to a 
desired collection or assembly parameter provided by one or 
more users. For example, the content items that may be pre 
sented in the visualization interface 200 may be a part of a 
collaborative work space, may be stored at a particular server 
site, may be stored at a particular local server site, may be 
connected via one or more links to a given project or work 
space, and the like. Referring still to FIG.3, according to one 
embodiment, a collection of content items that may be pre 
sented in the visualization interface 200 may be assembled 
manually by a userby selecting one or more content items for 
inclusion in a given visualization interface presentation. For 
example, a menu may be provided to allow a user to select one 
or more content items that may be assembled together, or a 
variety of other input means may be utilized. For example, a 
dialog box may be presented for allowing the user to browse 
to various storage locations to select contentitems that will be 
assembled together into a collection of content items and that 
may be presented via the visualization interface 200, illus 
trated above with reference to FIG. 2. 
0043 Referring again to FIG. 3, according to another 
embodiment, the visualization interface 200 may begin as a 
new visualization interface or “blank slate' onto which one or 
more content items may be dragged and dropped. As content 
items 115, 120, 165 are dragged onto a display surface of the 
visualization interface 200 those items may be displayed 
according to any prescribed display orientation, for example, 
the scattered or cluttered display, illustrated in FIG.3. Once a 
user defines a prescribed display for the content items 
dragged onto the visualization interface 200, for example, 
display in order of time of creation, the content items dragged 
onto the visualization interface 200 may then be automati 
cally ordered, and displayed according to the prescribed 
ordering, as illustrated above with reference to FIG. 2. 
0044 As should be appreciated, content items likewise 
may be dragged onto a previously generated visualization, as 
illustrated in FIG. 2, and the dragged content item may be 
automatically inserted into an appropriate ordering position 
relative to other existing content items based on the ordering 
established for content items displayed according to the given 
collection of content items. When a content item is added to a 
collection of content items, or when a content item is deleted 
from a collection of contentitems, an indication, for example, 
an alert 220, 230, illustrated in FIG. 2, may be provided at a 
position on the ordered navigation interface component 205 
at which the content item has been added or at which the 
content item has been deleted. 

0045 Referring now to FIG. 4, interaction with a given 
content item included in a collection of content items is illus 
trated. If desired, any content item illustrated in the visual 
ization interface 200, illustrated above with respect to FIG. 2, 
may be selected for receiving one or more user interactions. 
As illustrated in FIG. 4, the map content item 115 has been 
selected and has been displayed in the visualization interface 
200 to allow user interaction. For example, a comment may be 
applied to the displayed content item for providing one or 
more comments 420 from one or more users associated with 
the content item. The comments text box 415 may be pro 
vided by a comments application associated with the Software 
application functionality associated with the displayed con 
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tent item, for example, a mapping display application, a word 
processing application, a spreadsheet application, a slide pre 
sentation application, and the like. Alternatively, the func 
tionality for allowing comments to be added to the displayed 
content item may be provided by the content visualization 
application 910 as a standalone application, or the content 
visualization application 910 may be operative for calling a 
comments application associated with one of the aforemen 
tioned software applications for obtaining comments func 
tionality. 
0046 According to one embodiment, a user may enter a 
desired comment into the comments textbox. 415 in associa 
tion with some portion or attribute of the displayed content 
item. For example, referring to the map illustrated in FIG. 4. 
a user may wish to provide a comment about the user's 
employer's sales operation in a given region located on the 
displayed map. According to embodiments, after comments 
are provided, a comments indicator icon 420 may be posi 
tioned on the content item, and Subsequent selection of the 
comments indicatoricon 420 may cause a textbox such as the 
textbox 415 to be launched to allow a reviewing user to read 
or add to the associated comment. Alternatively, comments 
entered for the displayed content item may be displayed in a 
comments display interface, as illustrated along the right side 
of the visualization interface 200. As should be appreciated, 
comments displayed in a comments display interface may be 
scrolled or otherwise navigated to allow a reviewing user to 
view all comments associated with the displayed content item 
as desired. 

0047. As described above with reference to FIG. 2, if a 
comment is added, deleted, or otherwise revised, an indica 
tion of the change to the comment may be indicated by a 
comments indicator 430, 435 positioned along the ordered 
navigation interface component 205. After a user has com 
pleted interaction with the displayed content item, the dis 
played content item may be dismissed from view, and the 
content visualization application 910 may return the display 
of the collection of content items, as illustrated above with 
reference to FIG. 2. 

0048. As should be appreciated, other types of interaction 
in addition to comments may be provided in association with 
a given content item 410. For example, if the displayed con 
tent item 410 is in the form of a word processing type docu 
ment, interaction with the word processing document may 
include addition of text, deletion of text, revision of text, 
addition or deletion of images or other objects to the docu 
ment, and the like. Likewise, if the content item 410 is in the 
form of a spreadsheet application document, interaction with 
the spreadsheet document may include addition of data, dele 
tion of data, changes to spreadsheet formulas, and the like. 
Such interactions with a given contentitem may cause display 
of an alert 220, 230 or notification 240 along the ordered 
navigation interface component, as described above. 
0049 Referring still to FIG. 4, according to another 
embodiment, the ordered navigation interface component 
may be displayed according to a variety of visualization 
ordering configurations to allow navigation of one or more 
content items according to a variety of visualization ordering 
ranges. For example, an ordered navigation interface compo 
nent 425 illustrated in FIG. 4 is displayed for providing navi 
gation of content items by year. For example, the ordered 
navigation interface component 425 may allow for navigation 
to content items contained in or provided via a visualization 
interface 200 over a span of 20 years. Movement of the slider 
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bar 450, or selection of the ordered navigation interface com 
ponent at a given point allows for navigation to a prescribed 
year, in the same manner as described for navigation using the 
ordered navigation interface component, described above 
with reference to FIG. 2. 

0050. According to embodiments, the ordered navigation 
interface component illustrated in FIG. 4 may be displayed in 
association with a particular content item, for example, the 
map content item illustrated in FIG. 4. According to this 
embodiment, navigation via the ordered navigation interface 
component 425 allows navigation of the particular content 
item to allow a user to review a state of the particular content 
item at various times along the ordering associated with the 
ordered navigation interface component. For example, navi 
gation to the year 2000 causes a display of the content item 
410 as it existed in the year 2000. Navigation to the year 2010 
along the ordered navigation interface component 425 causes 
a display of the content item as it existed in the year 2010. 
According to embodiments, when a content item is displayed 
for a particular navigation point along the ordered navigation 
interface component 425, comments or other interactive 
edits, revisions, or changes applied to the displayed content 
item may be displayed in association with the content item as 
it existed or as it exists for the navigated visualization order 
ing point. 

0051. For example, a slider bar 450 illustrated in FIG. 4 is 
positioned at the year 2010 and 2011 along the ordered navi 
gation interface component 425. Because of the positioning 
of the slider bar 450, interactive content displayed for the 
example content item 410, for example comments illustrated 
in the example map, will be associated with interactions 
applied to the content item during the associated time range. 
For example, the comments icons 420 and the associated 
comments, and the display of comments 145, 150, 155 in the 
comments interface along the right side of the visualization 
interface 200 will be those comments associated with the 
content item at the selected visualization ordering point. For 
another example, if the displayed content item is a word 
processing type document, navigation to different points 
along the ordered navigation interface component 425 may 
allow a user to review states of the document along different 
points in the associated visualization ordering. 
0052 According to embodiments, the user interaction 
with the visualizations described herein may include author 
ing and editing. For example, referring still to FIG.4, an Add 
a Comment tab 415 is illustrated. Selection of the tab 415 
may launch a comments entry user interface component for 
allowing a user to add a comment. Accordingly, the user may 
add comments to various visualizations of data tied to specific 
points or positions on a visualization, for example, the map 
visualization, or the user may add comments tied to a speci 
fied time period along the time line for the visualization. Or, 
the user may add comments tied to both positions on a visu 
alization (e.g., location) and a specified time along the time 
line for the visualization. Then, if a user is viewing a visual 
ization over time (either through one or more animations 
associated with the visualization or by moving a slider, Such 
as the slider bar 450), changes in a display of the visualization 
may show where comments are and when they appear. 
According to embodiments, a specified time may include a 
specified time range, for example, 1990-1995, and informa 
tion, such as comments, may be displayed according to the 
specified time range. 
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0053. In addition, as a user navigates to a particular con 
tent item in the visualization, for example, a word processing 
document, spreadsheet document, chart or the like, the user 
may make edits to the navigated content item within the 
visualization of content items without having to separately 
launch those items for making edits. That is, the content items 
provided in a visualization of content items, as described 
herein, may be presented as live documents for which edits 
may be made and saved according to the native application 
functionality with which those documents were created. 
According to one embodiment, application functionality 
associated with Such content items may be called and 
retrieved by the content visualization application 910 as 
needed, or each content item may be linked back to its native 
application functionality via a linking means, such as object 
linking and embedding (OLE). 
0054 Referring now to FIG. 5, interactive application of 
content items, changes, or other interactions are illustrated. 
As described above with reference to FIG. 4, information 
contained in a given content item, for example, a document, a 
map, a chart, a spreadsheet object, and the like may be 
revised, added to, deleted from, or otherwise interacted with. 
And, as illustrated above, interactions with a given content 
item may result in the inclusion of one or more objects in a 
displayed item, for example, the comments icons 420, illus 
trated in FIG. 4. Referring to FIG. 5, user interface compo 
nents 530, 550 are illustrated for assisting users in applying 
graphical information to a given content item. For example, a 
chart adviser interface 550 is illustrated for assisting a user in 
picking among a variety of possible chart icons 555,560,565, 
570 that may be applied to a content item for indicating that a 
chart is available at a location at which the chart icon is 
displayed on the content item. A view options interface 530 is 
illustrative of an interface for allowing a user to select viewing 
options that may be applied to icons that will be displayed on 
a given content item in association with content associated 
with the displayed icon. 
0055 For example, users associated with a sales organi 
Zation may wish to annotate a map. Such as the map illustrated 
in FIG. 5, with charts showing quarterly sales information at 
various locations on the map associated with various sales 
regions for the sales organization. A chart showing the desired 
sales information may be applied to the example map content 
item at a particular location in the same manner as adding a 
comment to a content item, as described above with reference 
to FIG. 4. That is, such content (e.g., a chart) may be added via 
a charts application operating as part of the content visual 
ization application 910 or in association with the content 
visualization application 910. 
0056. An icon 510, 515, 520 may be applied to the 
example map object for showing the location of the embed 
ded chart. Subsequent selection of one of the charticons 510, 
515, 520 may cause the display of a text box showing the 
information associated with the displayed and selected icon, 
or the information associated with the displayed and selected 
icon may be displayed in an information interface, for 
example, as illustrated along the right side of the visualization 
interface 200. As described above with reference to FIGS. 2 
and 4, after information for a given content item is changed, 
for example, the addition of embedded sales information in 
association with the map displayed in FIG. 5, or even the 
change of an icon style from one icon style to another icon 
style, an indication that a change has occurred in the associ 
ated content item may be displayed in association with the 
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ordered navigation interface component to alert other users 
that some type of change has occurred with respect to the 
associated content item. 

0057 Referring still to FIG. 5, a view options menu or 
gallery 530 is illustrated for allowing a user to dictate or 
personalize the manner in which display features, such as 
labels, may be shown and positioned with respect to a dis 
played object, for example, the map object. For example, 
under the “Show Labels' section, a user may select that labels 
for various data points or other information are never shown, 
are always shown, or are shown in response to useraction. For 
example, a mouse over setting may cause label to appear on 
the object as the user mouses over or otherwise focuses on a 
portion of a displayed object containing a label. A mouse 
click setting 535, may cause labels to be displayed when a 
user clicks (or engages in another Suitable manner, Such as 
touch, Voice command or gesture) the displayed object. As 
should be appreciated, options illustrated in the gallery or 
menu of options 530 are not limiting of a vast number of 
display options that may be provided in a gallery or menu of 
display options 530. For example, in addition to labels and 
label settings, conditional formatting and other options may 
be offered Such as conditional formatting of content of con 
tent items upon mouse over, statistical error ranges data dis 
plays, and the like. 
0058 Under the “Data Labels Position' section, one or 
more positions may be selected at which labels will be dis 
played on a given object. For example, a “Best Fit” option 
may allow the content visualization application 910 to deter 
mine and place a label in a manner that best fits the available 
display space and that does not cover other information. An 
“Inside' option may cause all labels to be displayed inside the 
associated object, and an "Outside' option may cause all 
labels to be displayed outside the associated object where, for 
example, it is important that the label not cover displayed 
information. As should be appreciated, the gallery or menu of 
options 540 illustrates only a few example display options 
and should not be considered limiting of a vast number of 
display options that may be provided in a gallery or menu of 
display options 540. 
0059 Referring now to FIG. 6, a feedback mechanism is 
illustrated wherein various users may provide feedback in 
association with information contained in or associated with 
a given content item. For example, ifa number of users having 
access to the map and associated information illustrated in 
FIG. 6 are satisfied with the information associated with the 
chart icon 610. Such users may launch a feedback application 
from the visualization application 910 or in association with 
the visualization application 910 for allowing the users to 
enter feedback or to allow the users to simply voice satisfac 
tion, dissatisfaction, approval, disapproval, and the like. If 
users enter feedback commentary, the feedback commentary 
may be associated with the content item, and a feedback icon 
640 may be provided for both alerting other users of the 
presences of the feedback or for allowing other users to select 
the feedback icon 640 to review the feedback commentary 
provided by other users having access to the content item. 
0060 According to embodiments, feedback may be pro 
vided by users on the data contained in objects displayed in 
the visualization of objects, as well as, on the nature and 
quality of the visualization itself As illustrated in FIG. 6, a 
feedback entry menu or dialog 650 is illustrated from which 
users may select a variety offeedback items to associate with 
a data item or data visualization. The items listed in the 
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menu/dialog 650 are for purposes of example only and are not 
limiting of other feedback items that may be applied. For 
example, the comments and feedback user interface compo 
nent 650 may be launched in association with any position 
along the visualization ordering for providing feedback or 
comments on the visualization of data and other objects or to 
provide feedback or comments on the actual data or objects. 
0061. A menu or gallery of feedback items, as illustrated 
in the UI component 650, may be provided to allow a user to 
select from one of a number of feedback options. For 
example, a user may apply a feedback item of “Report Bad 
Data” to a chart object displayed in the visualization to alert 
others that the user believes the data is inaccurate, misleading 
or otherwise not acceptable. According to one embodiment, if 
Such a feedback item is applied to a given data item, that data 
item may be removed or hidden from the visualization. As 
should be appreciated, use of such feedback for a given object 
may be limited to users having permissions to apply Such 
feedback that may result in a removal or hiding of a data item 
or content item from the visualization. 
0062) If users provide a simple approval, disapproval, sat 
isfaction, dissatisfaction type of feedback, the icon 640 may 
be displayed in a manner to provide an immediate indication 
of such feedback. For example, if ten users approve of the 
content item or associated information, an approval icon 640, 
for example, a “thumbs up,” “smiley face.” happy avatar,” or 
the like may be displayed along with a number associated 
with the number of approving feedback providers, for 
example, the number “10 displayed below, above, or adja 
cent to the feedback icon 640. In contrast, if a number of users 
disapprove, or are dissatisfied with the content item or the 
information associated with a particular content item, then a 
disapproving or dissatisfaction icon, for example, a “thumbs 
down,” a “frowning face,” a “unhappy avatar or the like may 
be provided along with a number associated with the number 
of feedback providers providing negative feedback. As 
should be appreciated, feedback provided by one or more 
feedback providers may be provided in a feedback interface, 
as displayed along the right side of the visualization interface 
200, in the same manner as comments or other information 
may be provided. 
0063 Referring still to FIG. 6, information applied to a 
given content item, for example, text, comments, feedback, 
images, charts, objects, photographs, and the like may be 
published from an associated content item to other types of 
Software application content items. Referring to the user 
interface component 620, information associated with a given 
content item may be published to a document, for example, a 
word processing type document, a slide, for example, a slide 
presentation application slide, a spreadsheet document, for 
example, a spreadsheet application document, and the like. 
Selectable controls 625, 630, 635 may be provided in the user 
interface component 620 for allowing a user to publish infor 
mation associated with a given content item. As should be 
appreciated, the content visualization application 910 may be 
operative to publish the desired information to the desired 
content type, or the content visualization application 910 may 
be operative to call other software applications, for example, 
a word processing application for passing the information to 
the other application for publishing the information to the 
desired content type, for example, a word processing appli 
cation document. 

0064 Referring to FIG. 7, an information path may be 
displayed in the visualization interface 200 showing a logical 
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relationship between visualizations 710, as illustrated above 
with reference to FIGS. 2-6, and insights information 715, as 
illustrated above with reference to FIG. 1. As mentioned 
above, “insights' information may include information 
stored for or otherwise associated with the generation of one 
or more data visualizations, as illustrated with reference to 
FIGS. 2-7. For example, the “insights’ information may 
include or represent all information contained in a database, 
server location, spreadsheet, file, or any other collection of 
one or more content items that may be assembled for gener 
ating a data visualization as described herein. According to an 
embodiment, the mapping of visualization information 710 
and insights information 715 may be generated in association 
with a path taken by one or more users through the various 
content items contained in or associated with visualizations, 
as illustrated above with reference to FIGS. 2-6, and insights 
information, as illustrated above with respect to FIG.1. Alter 
natively, the mapping 700 may be organized where a central 
path is provided between various insights information, and 
wherein branches off the central path to visualizations 710 are 
provided in association with nodes 715 associated with par 
ticular insights information. 
0065. For example, the node 715 may be illustrative of a 
collection or storage of insights information, illustrated in 
FIG. 1, and the visualization node 710 may be illustrative of 
the visualization, illustrated in FIG. 2, generated from the 
content contained in the insights information, illustrated in 
FIG.1. The visualization 725 may be illustrative of a visual 
ization of a given content item contained in the visualization 
illustrated in FIG. 2. For example, the node 716 may be 
associated with an insights file or storage location containing 
50 content items. The node 717 may be associated with a first 
visualization associated with 25 of the 50 items, and the node 
718 may be associated with a second visualization comprised 
of 25 other content items of the insights file 716. 
0066. According to one embodiment, a particular path 
traversed by a given user, for example, from node 714 to node 
715 to node 710 may be highlighted to show a path traversed 
by one user, as opposed to a path traversed by a second user. 
For example, a path traversed by one user may be highlighted 
in the color red, a path traversed by a second user may be 
highlighted in the color blue, and so on. According to embodi 
ments traversal or review of a particular path or items asso 
ciated with a particular path may be performed in a number of 
ways as desired by one or more users. A given path may be 
traversed by a user wherein he/she views one or more visu 
alizations associated with various insights items. For 
example, if a user views visualization 710 followed by visu 
alization 717, then a traversal path may be generated showing 
movement along a path through nodes 715 and 716. For 
another example, the visualizations themselves or the insights 
themselves may be linked (e.g., when looking at node 715, the 
user sees a list of related insights 714 and 716). For another 
example, a path may be computed algorithmically based on 
similarities between different insights or visualizations (e.g., 
all insights with geographical data might be linked together 
and insights with geographical data from the same region 
might branch off each other). 
0067. A pair of user interface components 730 and 735 
may be provided for interacting with a given insights file or 
visualization file to include adding additional insights files or 
visualization files. That is, the files, options, and information 
illustrated in the UI components 730,735 is illustrative of any 
of a variety of data, information, content items, and the like 
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that may be applied to the mapping illustrated in FIG. 7 or to 
individual nodes of the mapping 700. As should be appreci 
ated, the mapping 700 may be a mapping of content across a 
variety of storage locations located on a local storage 
medium, located on a remote storage medium, or located 
across disparate storage mediums accessed via a distributed 
computing network, for example, the Internet. 
0068 According to embodiments, the insights/visualiza 
tion menus 730/735 may include a most frequently used set of 
information or options used in association with a given 
insight or visualization. For example, if a user has access to a 
large database with a large number of database columns, the 
UI component 730/735 may be used to show a list of the most 
common columns used from the database in the generation of 
a given insight or visualization. Thus, the generation of visu 
alizations from the example database may be simplified by 
allowing the user a quick reference of those columns of data 
most used by the user. In addition, information may be pro 
vided via the UI components 730,735 about which users have 
interacted with (e.g., viewed, copied from, etc.) a given 
insight or visualization. By generating a Social graph of 
people that have used a specific insight or visualization, other 
users, for example, an author of a given insight or visualiza 
tion, may have more confidence in that insight or visualiza 
tion (or less confidence if the insight or visualization is never 
or seldom used). 
0069. Having described a system architecture for provid 
ing an interactive visualization of multiple functionality con 
tent items, FIG. 8 is a flowchart illustrating a method for 
providing and for allowing interaction with a visualization of 
one or more computer-generated content items. The routine 
800 begins at start operation 805 and proceeds to operation 
810 where one or more content items may be received by the 
visualization application 910 with which a visualization may 
be generated, as described above with reference to FIG. 2. As 
should be appreciated, the one or more content items may be 
received according to a variety of methods, described herein, 
including manual selection or designation of content items, as 
described above with reference to FIG. 3, by selecting all 
content items stored in association with a given collaborative 
work space, by selecting content items linked to each other 
via a distributed computing network, for example, the Inter 
net, and the like. According to one embodiment, the received 
content items may include one or more content items and 
associated information assembled or stored in association 
with an insights file, as illustrated and described above with 
reference to FIG. 1. 

0070. At operation 815, a visualization of one or more 
content items may be generated, as described above. As 
should be appreciated, a number of visualizations may be 
generated from different Subsets of content items associated 
with a given content item storage medium. For example, a 
given collaborative work space may include 50 content items 
associated with a given project. A first visualization may be 
generated for ten of the content items, a second visualization 
may be generated for ten other content items, and so on. For 
example, each of the visualizations may be associated with 
different aspects of the project. For example, a first visualiza 
tion may be associated with a development stage for a soft 
ware application development process, a second visualization 
may be prepared with content items associated with a pro 
duction stage, and a third visualization may be generated with 
content items associated with a sales stage of the project. For 
another example, a first visualization may be generated for 
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ten of the 50 content items, and then a second visualization 
may be generated from the same ten content items using 
different data from the ten content items or using a different 
visualization from the example ten content items. 
0071. At operation 820, a visualization ordering for the 
generated visualization may be generated, and an associated 
ordered navigation interface component may be generated 
and displayed in a visualization interface in association with 
a display of one or more content items associated with a 
visualization for which the visualization ordering is gener 
ated. At operation 825, interaction with content items con 
tained in a given visualization is allowed. As described above 
with reference to FIGS. 4–7, interaction may include the 
application of comments, feedback and edits to one or more 
content items contained in a given visualization, as well as, 
the addition of new content items or the deletion of existing 
content items. 
0072 At operation 830, the visualization may be updated 
in association with interaction with one or more contentitems 
contained in the visualizations. For example, new content 
items may be displayed in the visualization, deleted content 
items may be removed from the visualization, ordering of 
displayed content items may be changed, and the like. At 
operation 835, an indication of updates to content items 
through interaction with the visualization may be provided in 
association with the ordered navigation interface component. 
For example, if comments are applied to a given contentitem, 
thena comment indicator may be provided in association with 
the ordered navigation interface component to notify a user 
that a comment has been added to a content item and to allow 
the user to navigate to the content item via the ordered navi 
gation interface component 205 to allow the user to review the 
comment that has been applied to the associated contentitem. 
0073. At operation 840, a mapping 700 may be provided, 
as described and illustrated above with reference to FIG. 7, to 
allow a review of various review and/or editing paths taken by 
one or more users through one or more insights files and/or 
associated visualizations. For example, a path may be pro 
vided in a mapping illustrating navigation from one content 
item to another contentitem during a given navigation session 
performed in association with a plurality of content items 
contained in one or more insights or visualizations. The rou 
tine ends at operation 895. 
0.074 The embodiments and functionalities described 
herein may operate via a multitude of computing systems, 
including wired and wireless computing systems, mobile 
computing systems (e.g., mobile telephones, tablet or slate 
type computers, laptop computers, etc.). In addition, the 
embodiments and functionalities described herein may oper 
ate over distributed systems, where application functionality, 
memory, data storage and retrieval and various processing 
functions may be operated remotely from each other over a 
distributed computing network, Such as the Internet or an 
intranet. User interfaces and information of various types 
may be displayed via on-board computing device displays or 
via remote display units associated with one or more comput 
ing devices. For example user interfaces and information of 
various types may be displayed and interacted with on a wall 
Surface onto which user interfaces and information of various 
types are projected. Interaction with the multitude of comput 
ing systems with which embodiments of the invention may be 
practiced include, keystroke entry, touch screen entry, Voice 
or other audio entry, gesture entry where an associated com 
puting device is equipped with detection (e.g., camera) func 
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tionality for capturing and interpreting user gestures for con 
trolling the functionality of the computing device, and the 
like. FIGS. 9-11 and the associated descriptions provide a 
discussion of a variety of operating environments in which 
embodiments of the invention may be practiced. However, the 
devices and systems illustrated and discussed with respect to 
FIGS. 9-11 are for purposes of example and illustration and 
are not limiting of a vast number of computing device con 
figurations that may be utilized for practicing embodiments 
of the invention, described herein. 
0075 FIG. 9 is a block diagram illustrating example 
physical components of a computing device 900 with which 
embodiments of the invention may be practiced. The comput 
ing device components described below may be suitable for 
the computing devices described above, for example, the 
computing device 100. In a basic configuration, computing 
device 900 may include at least one processing unit 902 and 
a system memory 904. Depending on the configuration and 
type of computing device, system memory 904 may com 
prise, but is not limited to, Volatile (e.g. random access 
memory (RAM)), non-volatile (e.g. read-only memory 
(ROM)), flash memory, or any combination. System memory 
904 may include operating system 905, one or more program 
ming modules 906, and may include the content visualization 
application 920. Operating system 905, for example, may be 
suitable for controlling computing device 900's operation. 
Furthermore, embodiments of the invention may be practiced 
in conjunction with a graphics library, other operating sys 
tems, or any other application program and is not limited to 
any particular application or system. This basic configuration 
is illustrated in FIG.9 by those components within a dashed 
line 908. 
0076 Computing device 900 may have additional features 
or functionality. For example, computing device 900 may 
also include additional data storage devices (removable and/ 
or non-removable) Such as, for example, magnetic disks, 
optical disks, or tape. Such additional storage is illustrated in 
FIG. 9 by a removable storage 909 and a non-removable 
storage 910. 
0077. As stated above, a number of program modules and 
data files may be stored in system memory 904, including 
operating system 905. While executing on processing unit 
902, programming modules 906, such as the content visual 
ization application 910 may perform processes including, for 
example, one or more method 800's stages as described 
above. The aforementioned process is an example, and pro 
cessing unit 902 may perform other processes. Other pro 
gramming modules that may be used in accordance with 
embodiments of the present invention may include electronic 
mail and contacts applications, word processing applications, 
spreadsheet applications, database applications, slide presen 
tation applications, drawing or computer-aided application 
programs, etc. 
0078 Generally, consistent with embodiments of the 
invention, program modules may include routines, programs, 
components, data structures, and other types of structures that 
may perform particular tasks or that may implement particu 
lar abstract data types. Moreover, embodiments of the inven 
tion may be practiced with other computer system configu 
rations, including hand-held devices, multiprocessor 
systems, microprocessor-based or programmable consumer 
electronics, minicomputers, mainframe computers, and the 
like. Embodiments of the invention may also be practiced in 
distributed computing environments where tasks are per 
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formed by remote processing devices that are linked through 
a communications network. In a distributed computing envi 
ronment, program modules may be located in both local and 
remote memory storage devices. 
007.9 Furthermore, embodiments of the invention may be 
practiced in an electrical circuit comprising discrete elec 
tronic elements, packaged or integrated electronic chips con 
taining logic gates, a circuit utilizing a microprocessor, or on 
a single chip containing electronic elements or microproces 
sors. For example, embodiments of the invention may be 
practiced via a system-on-a-chip (SOC) where each or many 
of the components illustrated in FIG.9 may be integrated onto 
a single integrated circuit. Such an SOC device may include 
one or more processing units, graphics units, communica 
tions units, system virtualization units and various applica 
tion functionality all of which are integrated (or “burned') 
onto the chip Substrate as a single integrated circuit. When 
operating via an SOC, the functionality, described herein, 
with respect to the content visualization application 910 may 
be operated via application-specific logic integrated with 
other components of the computing device/system 900 on the 
single integrated circuit(chip). Embodiments of the invention 
may also be practiced using other technologies capable of 
performing logical operations such as, for example, AND, 
OR, and NOT, including but not limited to mechanical, opti 
cal, fluidic, and quantum technologies. In addition, embodi 
ments of the invention may be practiced within a general 
purpose computer or in any other circuits or systems. 
0080 Embodiments of the invention, for example, may be 
implemented as a computer process (method), a computing 
system, or as an article of manufacture, such as a computer 
program product or computer readable media. The computer 
program product may be a computer storage media readable 
by a computer system and encoding a computer program of 
instructions for executing a computer process. 
0081. The term computer readable media as used herein 
may include computer storage media. Computer storage 
media may include Volatile and nonvolatile, removable and 
non-removable media implemented in any method or tech 
nology for storage of information, Such as computer readable 
instructions, data structures, program modules, or other data. 
System memory 904, removable storage 909, and non-re 
movable storage 910 are all computer storage media 
examples (i.e., memory storage.) Computer storage media 
may include, but is not limited to, RAM, ROM, electrically 
erasable read-only memory (EEPROM), flash memory or 
other memory technology, CD-ROM, digital versatile disks 
(DVD) or other optical storage, magnetic cassettes, magnetic 
tape, magnetic disk storage or other magnetic storage devices, 
or any other medium which can be used to store information 
and which can be accessed by computing device 900. Any 
such computer storage media may be part of device 900. 
Computing device 900 may also have input device(s) 912 
Such as a keyboard, a mouse, a pen, a Sound input device, a 
touch input device, etc. Output device(s) 914 such as a dis 
play, speakers, a printer, etc. may also be included. The afore 
mentioned devices are examples and others may be used. 
0082. The term computer readable media as used herein 
may also include communication media. Communication 
media may be embodied by computer readable instructions, 
data structures, program modules, or other data in a modu 
lated data signal. Such as a carrier wave or other transport 
mechanism, and includes any information delivery media. 
The term “modulated data signal” may describe a signal that 
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has one or more characteristics set or changed in Such a 
manner as to encode information in the signal. By way of 
example, and not limitation, communication media may 
include wired media such as a wired network or direct-wired 
connection, and wireless media Such as acoustic, radio fre 
quency (RF), infrared, and other wireless media. 
0083 FIGS. 10A and 10B illustrate a suitable mobile com 
puting environment, for example, a mobile telephone 1000, a 
Smartphone, a tablet personal computer, a laptop computer, 
and the like, with which embodiments of the invention may be 
practiced. With reference to FIG. 10A, an example mobile 
computing device 1000 for implementing the embodiments is 
illustrated. In a basic configuration, mobile computing device 
1000 is a handheld computer having both input elements and 
output elements. Input elements may include touch screen 
display 1005 and input buttons 1015 that allow the user to 
enter information into mobile computing device 1000. 
Mobile computing device 1000 may also incorporate an 
optional side input element 1015 allowing further user input. 
Optional side input element 1015 may be a rotary switch, a 
button, or any other type of manual input element. In alterna 
tive embodiments, mobile computing device 1000 may incor 
porate more or less input elements. For example, display 1005 
may not be a touch screen in some embodiments. In yet 
another alternative embodiment, the mobile computing 
device is a portable phone system, such as a cellular phone 
having display 1005 and input buttons 1010. Mobile comput 
ing device 1000 may also include an optional keypad 1035. 
Optional keypad 1035 may be a physical keypad or a "soft” 
keypad generated on the touch screen display. 
I0084 Mobile computing device 1000 incorporates output 
elements, such as display 1005, which can display a graphical 
user interface (GUI). Other output elements include speaker 
1025 and LED light 1020. Additionally, mobile computing 
device 1000 may incorporate a vibration module (not shown), 
which causes mobile computing device 1000 to vibrate to 
notify the user of an event. In yet another embodiment, 
mobile computing device 1000 may incorporate a headphone 
jack (not shown) for providing another means of providing 
output signals. 
I0085 Although described herein in combination with 
mobile computing device 1000, in alternative embodiments 
the invention is used in combination with any number of 
computer systems, such as in desktop environments, laptop or 
notebook computer systems, multiprocessor Systems, micro 
processor based or programmable consumer electronics, net 
work PCs, mini computers, main frame computers and the 
like. Embodiments of the invention may also be practiced in 
distributed computing environments where tasks are per 
formed by remote processing devices that are linked through 
a communications network in a distributed computing envi 
ronment; programs may be located in both local and remote 
memory storage devices. To Summarize, any computer sys 
tem having a plurality of environment sensors, a plurality of 
output elements to provide notifications to a user and a plu 
rality of notification event types may incorporate embodi 
ments of the present invention. 
I0086 FIG. 10B is a block diagram illustrating compo 
nents of a mobile computing device used in one embodiment, 
such as the computing device shown in FIG. 10A. That is, 
mobile computing device 1000 can incorporate system 1002 
to implement some embodiments. For example, system 1002 
can be used in implementing a “Smartphone' that can run one 
or more applications similar to those of a desktop or notebook 
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computer Such as, for example, browser, e-mail, Scheduling, 
instant messaging, and media player applications. In some 
embodiments, system 1002 is integrated as a computing 
device. Such as an integrated personal digital assistant (PDA) 
and wireless phone. 
0087. One or more application programs 1066 may be 
loaded into memory 1062 and run on or in association with 
operating system 1064. Examples of application programs 
include phone dialer programs, e-mail programs, PIM (per 
Sonal information management) programs, word processing 
programs, spreadsheet programs, Internet browser programs, 
messaging programs, and so forth. System 1002 also includes 
non-volatile storage 1068 within memory 1062. Non-volatile 
storage 1068 may be used to store persistent information that 
should not be lost if system 1002 is powered down. Applica 
tions 1066 may use and store information in non-volatile 
storage 1068, Such as e-mail or other messages used by an 
e-mail application, and the like. A synchronization applica 
tion (not shown) also resides on system 1002 and is pro 
grammed to interact with a corresponding synchronization 
application resident on a host computer to keep the informa 
tion stored in non-volatile storage 1068 synchronized with 
corresponding information stored at the host computer. As 
should be appreciated, other applications may be loaded into 
memory 1062 and run on the device 1000, including the 
content visualization application 910, described herein. 
I0088 System 1002 has a power supply 1070, which may 
be implemented as one or more batteries. Power supply 1070 
might further include an external power source, such as an AC 
adapter or a powered docking cradle that Supplements or 
recharges the batteries. 
I0089. System 1002 may also include a radio 1072 that 
performs the function of transmitting and receiving radio 
frequency communications. Radio 1072 facilitates wireless 
connectivity between system 1002 and the “outside world', 
via a communications carrier or service provider. Transmis 
sions to and from radio 1072 are conducted under control of 
OS 1064. In other words, communications received by radio 
1072 may be disseminated to application programs 1066 via 
OS 2064, and vice versa. 
0090 Radio 1072 allows system 1002 to communicate 
with other computing devices, such as over a network. Radio 
1072 is one example of communication media. Communica 
tion media may typically be embodied by computer readable 
instructions, data structures, program modules, or other data 
in a modulated data signal. Such as a carrier wave or other 
transport mechanism, and includes any information delivery 
media. The term "modulated data signal” means a signal that 
has one or more of its characteristics set or changed in Such a 
manner as to encode information in the signal. By way of 
example, and not limitation, communication media includes 
wired media such as a wired network or direct-wired connec 
tion, and wireless media Such as acoustic, RF, infrared and 
other wireless media. The term computer readable media as 
used herein includes both storage media and communication 
media. 

0091. This embodiment of system 1002 is shown with two 
types of notification output devices; LED 1020 that can be 
used to provide visual notifications and an audio interface 
1074 that can be used with speaker 1025 to provide audio 
notifications. These devices may be directly coupled to power 
supply 1070 so that when activated, they remain on for a 
duration dictated by the notification mechanism even though 
processor 1060 and other components might shut down for 
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conserving battery power. LED 1020 may be programmed to 
remain on indefinitely until the user takes action to indicate 
the powered-on status of the device. Audio interface 1074 is 
used to provide audible signals to and receive audible signals 
from the user. For example, in addition to being coupled to 
speaker 1025, audio interface 1074 may also be coupled to a 
microphone to receive audible input, Such as to facilitate a 
telephone conversation. In accordance with embodiments of 
the present invention, the microphone 920 may also serve as 
an audio sensor to facilitate control of notifications, as will be 
described below. System 1002 may further include video 
interface 1076 that enables an operation of on-board camera 
1030 to record still images, video stream, and the like. 
0092. A mobile computing device implementing system 
1002 may have additional features or functionality. For 
example, the device may also include additional data storage 
devices (removable and/or non-removable) Such as, magnetic 
disks, optical disks, or tape. Such additional storage is illus 
trated in FIG. 10B by storage 1068. Computer storage media 
may include Volatile and nonvolatile, removable and non 
removable media implemented in any method or technology 
for storage of information, such as computer readable instruc 
tions, data structures, program modules, or other data. 
0093. Data/information generated or captured by the 
device 1000 and stored via the system 1002 may be stored 
locally on the device 1000, as described above, or the data 
may be stored on any number of storage media that may be 
accessed by the device via the radio 1072 or via a wired 
connection between the device 1000 and a separate comput 
ing device associated with the device 1000, for example, a 
server computer in a distributed computing network, Such as 
the Internet. As should be appreciated such data/information 
may be accessed via the device 1000 via the radio 1072 or via 
a distributed computing network. Similarly, Such data/infor 
mation may be readily transferred between computing 
devices for storage and use according to well-known data/ 
information transfer and storage means, including electronic 
mail and collaborative data/information sharing systems. 
0094 FIG. 11 illustrates a system architecture for provid 
ing content visualizations to one or more client devices, as 
described above. Content developed, interacted with or edited 
in association with a content visualization application 910 
may be stored in different communication channels or other 
storage types. For example, various content items along with 
information from which they are developed may be stored 
using directory services 1122, web portals 1124, mailbox 
services 1126, instant messaging stores 1128 and social net 
working sites 1130. The content visualization application 910 
may use any of these types of systems or the like for enabling 
content utilization, as described herein. A server 1120 may 
provide content visualizations to clients. As one example, 
server 1120 may be a web server providing content visual 
izations over the web. Server 1120 may provide online con 
tent visualizations over the web to clients through a network 
1115. Examples of clients that may obtain content visualiza 
tions include computing device 900, which may include any 
general purpose personal computer, a tablet computing 
device 100 and/or mobile computing device 1000 which may 
include Smartphones. Any of these devices may obtain con 
tent from the store 1116. 

0.095 Embodiments of the present invention, for example, 
are described above with reference to block diagrams and/or 
operational illustrations of methods, systems, and computer 
program products according to embodiments of the inven 
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tion. The functions/acts noted in the blocks may occur out of 
the order as shown in any flowchart. For example, two blocks 
shown in Succession may in fact be executed Substantially 
concurrently or the blocks may sometimes be executed in the 
reverse order, depending upon the functionality/acts 
involved. 
0096. While certain embodiments of the invention have 
been described, other embodiments may exist. Furthermore, 
although embodiments of the present invention have been 
described as being associated with data stored in memory and 
other storage mediums, data can also be stored on or read 
from other types of computer-readable media, Such as sec 
ondary storage devices, like hard disks, floppy disks, or a 
CD-ROM, a carrier wave from the Internet, or other forms of 
RAM or ROM. Further, the disclosed methods stages may be 
modified in any manner, including by reordering stages and/ 
or inserting or deleting stages, without departing from the 
invention. 
0097. It will be apparent to those skilled in the art that 
various modifications or variations may be made in the 
present invention without departing from the scope or spirit of 
the invention. Other embodiments of the invention will be 
apparent to those skilled in the art from consideration of the 
specification and practice of the invention disclosed herein. 
We claim: 
1. A method of providing a visualization of electronic 

content items, comprising: 
receiving a plurality of electronic content items; 
displaying the plurality of content items on a computer 

generated visualization Surface in a sequential order 
across the visualization Surface Such that each of the 
plurality of content items is displayed adjacent to 
another content item in a row of content items extending 
from one side of the visualization surface to another side 
of the visualization surface; 

wherein, displaying the plurality of content items on the 
computer-generated visualization Surface in a sequential 
order includes displaying the plurality of content items 
on the computer-generated visualization Surface in a 
sequential order according to a prescribed ordering 
attribute associated with each of the plurality of content 
items; 

displaying on the visualization Surface an ordered naviga 
tion interface for providing navigation of the display of 
the plurality of content items; and 

enabling navigation of the displayed plurality of content 
items by actuation of the ordered navigation interface. 

2. The method of claim 1, wherein displaying on the visu 
alization Surface an ordered navigation interface for provid 
ing navigation of the display of the plurality of content items 
includes displaying on the visualization Surface a timeline 
interface for providing navigation of the display of the plu 
rality of content items based times associated with each of the 
plurality of content items. 

3. The method of claim 1, prior to displaying the plurality 
of contentitems on the computer-generated visualization Sur 
face, further comprising associating each of the plurality of 
content items with each other based on a prescribed ordering 
attribute associated with each of the plurality of content 
items. 

4. The method of claim 1, wherein upon receiving a com 
mand for navigating from one content item to another content 
item, moving the display of the plurality of content items 
across the visualization Surface Such that a navigated to one of 
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the plurality of content items is displayed in a primary display 
position relative to other of the plurality of content items, and 
Such that the navigated to one of the plurality of content items 
is displayed in a larger display size than a display size for the 
other of the plurality of content items. 

5. The method of claim 1, wherein providing navigation of 
the display of the plurality of content items includes provid 
ing navigation of the display of the plurality of content items 
in a sequential order according to a prescribed ordering 
attribute associated with each of the plurality of content 
items. 

6. The method of claim 5, wherein, upon receiving an 
interaction with the ordered navigation interface for navigat 
ing the display of the plurality of content items, moving the 
display of the plurality of content items across the visualiza 
tion Surface Such that a navigated to one of the plurality of 
content items is displayed in a primary display position rela 
tive to other of the plurality of content items. 

7. The method of claim 6, further comprising displaying at 
a particular point along the ordered navigation interface an 
icon for indicating an event has occurred to a content item at 
the particular point along the ordered navigation interface, 
wherein the particular point along the ordered navigation 
interface corresponds to a content item displayed with the 
display of the plurality of content items and associated with 
the event that has occurred. 

8. The method of claim 7, wherein upon receiving a selec 
tion of the icon, automatically navigating to the content item 
associated with the displayed icon such that the content item 
associated with the displayed icon is displayed in a primary 
display position relative to other of the plurality of content 
items. 

9. The method of claim 7, further comprising displaying in 
association with the content item associated with the dis 
played icon a graphical representation of the event that has 
occurred to the content item. 

10. The method of claim 7, wherein indicating an event has 
occurred to the content item at the particular point along the 
ordered navigation interface includes indicating that a con 
tent change has occurred for the content item. 

11. The method of claim 1, further comprising: 
displaying a single content item of the plurality of content 

items on the visualization Surface; and 
wherein displaying the ordered navigation interface 

includes displaying an ordered navigation interface 
where one or more points along the ordered navigation 
interface corresponds to one or more states of the single 
content item. 

12. The method of claim 11, further comprising navigating 
to a particular point along the ordered navigation interface 
corresponding to a particular state of the single content item 
and causing a display of the single content item according to 
a state of the single content item corresponding to the par 
ticular point along the ordered navigation interface. 

13. The method of claim 1, further comprising: 
displaying a single content item of the plurality of content 

items on the visualization Surface; and 
allowing one or more authoring actions on the displayed 

single content item. 
14. The method of claim 13, wherein allowing one or more 

authoring actions on the displayed single content item 
includes receiving a comment associated with a given 
attribute of the displayed single content item. 
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15. The method of claim 14, wherein receiving a comment 
associated with a given attribute of the displayed single con 
tent item includes receiving a comment associated with a 
given position on the displayed single content item. 

16. The method of claim 14, wherein receiving a comment 
associated with a given attribute of the displayed single con 
tent item includes receiving a comment associated with a 
given time associated with the displayed single content item. 

17. The method of claim 14, wherein receiving a comment 
associated with a given attribute of the displayed single con 
tent item includes receiving a comment associated with a 
given position on the displayed single content item and asso 
ciated with a given time associated with the displayed single 
content item. 

18. The method of claim 13, wherein allowing one or more 
authoring actions on the displayed single content item 
includes allowing interaction with the displayed single con 
tent item by application of one or more functionalities to the 
displayed single content item selected from a gallery of 
authoring options. 

19. The method of claim 18, wherein allowing interaction 
with the displayed single contentitem by application of one or 
more functionalities to the displayed single content item 
selected from a gallery of authoring options includes allowing 
application of formatting or display characteristics to one or 
more components of the displayed single content item. 

20. The method of claim 19, wherein allowing application 
of formatting or display characteristics to one or more com 
ponents of the displayed single content item includes allow 
ing application of a display characteristic that dictates how a 
display feature applied to a given component of the displayed 
single content item is presented when a user interacts with the 
displayed single content item. 

21. The method of claim 1, further comprising displaying 
on the visualization Surface a feedback user interface compo 
nent for receiving feedback on one or more data items con 
tained in one or more of the plurality of content items. 

22. The method of claim 21, wherein receiving feedback on 
one or more data items contained in one or more of the 
plurality of content items, further comprises receiving feed 
back on one or more users of the one or more data items. 

23. The method of claim 1, further comprising displaying 
on the visualization Surface information on a most frequently 
used one or more data items associated with a given one of the 
plurality of content items for enabling generation of a visu 
alization of the most frequently used one or more data items 
on the visualization Surface. 

24. A computer readable medium containing computer 
executable instructions which when executed by a computer 
perform a method of providing a visualization of electronic 
content items, comprising: 

receiving a plurality of electronic content items; 
displaying the plurality of content items on a computer 

generated visualization Surface in a sequential order 
across the visualization Surface Such that each of the 
plurality of content items is displayed adjacent to 
another content item in a row of content items extending 
from one side of the visualization surface to another side 
of the visualization surface; 
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wherein, displaying the plurality of content items on the 
computer-generated visualization Surface in a sequential 
order includes displaying the plurality of content items 
on the computer-generated visualization Surface in a 
sequential order according to a prescribed ordering 
attribute associated with each of the plurality of content 
items; 

displaying on the visualization Surface a ordered naviga 
tion interface for providing navigation of the display of 
the plurality of content items; 

wherein upon receiving an interaction with the ordered 
navigation interface for navigating from one content 
item to another content item, moving the display of the 
plurality of content items across the visualization Sur 
face such that a navigated to one of the plurality of 
content items is displayed in a primary display position 
relative to other of the plurality of content items; and 

displaying a computer-generated path showing a naviga 
tion path from one content item to another content item 
during a given navigation session performed in associa 
tion with the plurality of content items. 

25. The computer readable medium of claim 24, wherein 
displaying a computer-generated path showing a navigation 
path from one content item to another content item during a 
given navigation session performed in association with the 
plurality of content items includes displaying a computer 
generated path showing a navigation path from one visual 
ization of one or more content items to another visualization 
of one or more content items. 

26. The computer readable medium of claim 25, wherein 
displaying a computer-generated path showing a navigation 
path from one visualization of one or more content items to 
another visualization of one or more content items includes 
displaying a computer-generated path showing a navigation 
path from one or more data items associated with one visu 
alization to one or more data items associated with another 
visualization. 

27. A system for providing a visualization of electronic 
content items, comprising: 

a content visualization application coupled with a comput 
ing device, the content visualization application opera 
tive to: 
receive an electronic content item; 
display the electronic content item on a visualization 

Surface; 
display on the visualization Surfacea ordered navigation 

interface for providing navigation of the display of the 
electronic content item, wherein one or more points 
along the ordered navigation interface corresponds to 
one or more states of the electronic content item; and 

navigate to a particular point along the ordered naviga 
tion interface corresponding to a particular state of the 
electronic content item and cause a display of the 
electronic content item according to a state of the 
electronic content item corresponding to the particu 
lar point along the ordered navigation interface. 


